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(57) Abstract: A machining condition is controlled by an electrode drive unit consisting of a machining electrode (101) mounting 
unit (106), radial drive units (107, 108) for supporting and driving the mounting unit (106) in a radial direction and in non-contact, 
and thrust drive units (1 1 1, 1 12) for supporting and driving the mounting unit (106) in a thrust direction and in non-contact, and by 
adjusting the position of the machining electrode (101) by means of the electrode drive unit. Such arrangement restrains an increase 
in mass of a portion to be driven concurrently with the electrode, and delivers a high responsiveness in X-axis, Y-axis and Z^axis 
directions, thereby providing an electric discharge machining device capable of being improved in machining speed and machining 
precision. 
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^e»t:y:jpxMS©|ql±^IIS-rscii:^^^^o 

25 m^mtttt^ i o e®&mfrz**>-b)vtz>tzV>*xM&*&M\s 
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o m5miZ&UT, 101- 1 0 4, 501~ 5 0 7, 1 2 0 2 i±t 
*«fcwtfcil*ilHfe»5. tfcx 118, 119s 12 0lii 
mm KDMf&tm~~t:$>% 0 5 0 8l4lf-^7>71 2 0 2, 

mmmm&i o 5<Dmm^u^mm.^^-r^fz&>(Dm^T>yi 1 

15 8, £«fclttHlXJ8Mil 1 9^fi^tt£^£5MfflI3Sft"efc5o ^5 
0fc*V>Tx ^fFS!5 0K 'sy KK1&8IS5 02, 37A{J!503 
, 3 7AiEM5 0 4, h*;v^5 0 5, ^F^KM5 0 6frf,fe 

atefiw^tts mmmmffi 1 o 5 ©&g£ia^-r3o mmmmu 1 

0 5 * FSU 5 0 1 tMIt £> *u ^ y KfflJ 5 0 1 ii^v y Ymm& 
20 5 0 2 JCcfc D Zlli^lBj^igSli^tLs -vy FiEM 5 0 2 &n5 A$5 
0 3 fclfcfttt£>tis 3 5 AgU 5 0 3 J±3 7 AffiftflJ 5 OitiDYi 
tffi'vElfr&tts 3 7AI»a 5 0 4 (if- 5 0 5 izmmf^ti 

, -9- F;i/^5 0 5t±iJ- hVMM5 0 6 tj; !)X||ll^|nj-Nffi||j^n§ 

o 

25 ttffiffittfl! 1 0 5 ©Hi&iSBttm^W/zm- 1 mm< 
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0 mmmm® 105^^ Feus 0 2 S 3 7ae»s5 
04, t h'M»9 5 0 6 frbteztiLmmMffikzw.mmtt zv. m 
j^mmm 101 tmn^ 102 ©ffiftflm&ns-r * ^ 

5 m 6 m&XmMvmMM 2 t& 5$«inx^g-e ©£fc*inx:t£li£ 

1 ttt&Hftlxf&Ifliak 6 0 2liffitiIltait$.D, «©XYZ 

10 up s£flms3&^ggP6 0 2-s©jg^Hii s Mpt±m^ma)^agP3 
0 9*«tatffi®n^s^ 6.0 2 tiiiiff^jxsiiifti^^t 

o MSflrSStilS 3 0 9 ^(Dm^mUp 1 „ &BH^gg|J 6 0 2^ 
©fg^fiUp sfci\ ffig^le iiiDXfi^^^ F;i/RpCJ; D Minxftj 
M6 0 ltffe^o 

iH«»9 3 0 5T?#»&;|ifc»<MSUpfc£^£*«E»&fii»3 
0 9 t: J: \) m^mmu l 0 l©#B*fiSg-r5£i:T?j!iDx:/D-fe;*:& 
stfi-rao-fcttu i©ms©^® 2*cfc5ifefijnixsBfc:^rtss 

F^M^-eii, Mft|X£|ft3S6 0 n?#«&&*ifc*§<frfiUp IX IF 
20 Up sfca6^&«ffiffi»«Sfi|J3 0 9XlF{fcBWggBffli6 0 2fc«fc 
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t<fc ^mmmmmm^s o 9 tmu^i 0 2(DmMtiLW*mm-?z> 
ztfck*)^ amass 1 0 1 (Dmm^m^^-r^^tifi^m^h 

5 |tfv 6 0 3tt«l»#», 6 0 4l±i2«Il 6 0 5 &Sg3SSJ| 
S&T-&3o H lSmi»6 0 3 iUig$3 0 9 XVIft 

6 0 2 t J: DiPx:7D « £$ij@p-r £ @^fir 

10 0^2 mwffi 604 c^^Ts ig^ttu p ^m-^^mmmm^nu 6 

*t<!HiiUpfc:S-3t&fif!^fiSl$6 0 2 ^MU P s£:£#>£ 
o II 6 0 3. 0 2«fjffflJ6 O 4s Sg3^H£P6 0 5 SlfcttS 

£8iaTttk|lli0*a8i£wbT^* o 8 8 HfcfcV^x S 4 0 1~ 
S 4 0 3 itmmm 1 tc^LfccDfcoD^DXfcSo S 4 0 1 & N fg6 

0©Apx^^^msi5 3 0 2t'©saitifeD N iftmipxyD-b^tD^pj 

20 ly^fe^ffiTOiffym (k) £LT&ttlf3o &fc. S4 
0 2fl±M¥^li£Eym (k) £ BWMr frt>m£e S 

4 0 3 jg 7 mom imnu6 0 3 toHt^t^ t&t>% 

s fil^e (k) CftLJ£0!l+«#*8«£fT£VV *Hf bT^fcftfca 
hipxms^^ h;i/Rp^^>ft^ffiUp (k) ^f»5o ££x\ k 
25 ptttttf!!^ kifcUt#^>, Up (k) ttXYZ|ft#|q|0* 
H^C^it^^ Up (k) (iiSII^(XYZ)t4^^ 
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3o s 7 o it*, i7M2si§ii6 o 4Rumsmm^e ost? 
up (k) tcy-i u >^it^i up iw%$Ltt)Z>mm &m 

5 <fcJ)Up(k)C7^^ U >$r£ LT*g^iIUps(k)£;fc#>SMJlfcj: 
H3MM6 0 5 T*ff^t>tlSo r^^;i/7^V^Fps(z- , )*J:U ; 

^^^^^ F p i(r 1 )©iNf^ii. mMSb^g^px^tj^s 
££#1^ b & # £ ftgiiSH ^ipxo^ifT £ MISi? § s J: a lc 
n» r^^>7^^Fpl(z-')li*nt7jg)!!(lt 
10 #ffcH zgg®D-/U7^ ;v^^e s zggfrkf&WH 

Fp s (s-Mtt* v r*7^»t#igeH zgtOD-/U7 
&£TZo &:fe\ Up 1 (k) ^.tVUp s (k) »XY Z|ft77|qJ© 
^ft^tKDjg^fiifr J^±S 403;feJ;tfS70 1fcJ:, i6i 

15 ©mPiPX^J®^ 6 0 1 T-CDWefe^o S 7 0 2l±, i60Olg 
Sftgg$ 3 0 9 TrOM, £ £> CM fcfctfg 3 ElomMMJM 

306 ^©Mat^js-r.-So -r&*>-&, S 7 0 2ti^ u P i(k)^& 

*><tt>*X7^ h7jft^ft^ft©@1ltfiRm(k)£;£#>;g,o iHt 

ffiSmUU «itEm(k)£;&«>6,, ^bts iS^E m(k)£*r IT 
Jt^J+^^M<i^ffV^«^7'>7'-s©*i^fiU c(k)^^&^ 0 

s 7 o 2T!(Dmn\2ifimmn<Dj&-e%ttoTm7&vx^Zo u± 

25 0V7f^i7||^ i5 01:^(75 WtI5 0 8 fc^^tHS 
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u±(dxo^, *%W(Dmmm2T:$>z>mnMz-mmx'\±s mum 
mmm^3 o 9*£rmM£gM6 o 2 t^itts jpx^m 

6 0 1 t1t%1-%Zt £ <fc SM»^ggP3 0 9 tc J: bgfeftM 
5 x#«*£H3lf ££|E3l$£&m^^gg|$6 0 2 J; tJiDXCDitfrtc 

u±\±, mmmm^ 105^* pkms 0 2 S ^ ^ aies&^ 5 

10 0 4s ^K;H» 5 0 6 iP&i5teIiiSt:J;DXYZiSlR|'\ 

6 t#£T&inxt>i 0 2 *XY^-y;i/tj; bXY^ipj^^iij-rs 

^MI&gM 0 5 HgU5 0 1 tdl&ttfrs -\>.yh*KM 

3 0 9 1345 ItS S 7 0 2©#L3I£SIJGDV.Y ^03>ta-M)SUT 

25 HJtetfiJ 3 

m 9 EK«M©^&S0tj 3 xfc£j&Sinx^g7!©;&«Jox>R§i£ 
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s 603-605, Up 1, Up s, (Dmm&MMOBM 2 fcj^Lfc 
4>©i:^IbT-$)^o 8 0 1 i±^^ipx$)J^I^ N 8 0 2 fci:^ >7M 
5 f1s»5£Sk 8 0 3tti>*>7ijftfH*P©s 8 0 4 ttS>* >:7S&f1s ^ e — 
R j tt^*>:T|&f1Mftj£»8 0 2fc«t D»Jg*nfcy-v>rry 7* 

> U j tt^vrHf^s&^MR j «^T^*>:rij#aH|$!g|$8 0 
10 3 D£j«&ft3S**>:7|Jl#}&^es sw j &i?*>7^- Yh 

, c j atiiigf^oj^iup l >ri&#x-- h*4. t^ 

^T-^t^^p-rS3fefe«)©^2^gi5 6 0 4^©M^T*&£<> Tfc 

2T?a&sjk«imxi6s**j*-r«insi#fii5 6 0 3, m2mn^e 0 

4, m3mWU6 0 5 trjn^T^^vrftf^M^i^s 03, 
20 i&^^iipx^-^^^a t)#x.^fcfecD^- r*«j«*.#8 0 4£*r-r& 

mtmmmmmm®3 0 9&j;im§M^msi$6 0 2^w,mLxm 

25 X D V*>7®tfWM®8 0 2 fcR££*ifc$> + >7»flsi8$gtf R j 
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5 ^BgP3 0 9 ©MBglllOftJEg ftgHSHmSB 6 
0 2fc££^>7'i&#t<fc D^«£T£;&nxJg£Ml$t#tii 

H&3i£SiiDX!lii]$ilg&©:/n ^Stl^o §10 Ellc^T. e. 
Up 1 N Up s (DMfc-f % t Z Z&mMM 2 t^bfcfc©hls!DT-& 
. S„ 9 0 1 & famM^MW$. 9 0 2 &^fWi$BS:/£SBs 9 0 3 &jg 
15 Mfpglk 9 0 4\±MJLm$frmfeffi. 9 0 5 {±SDX^JHg|5-efeSo 
Rv&ffim®imWl%.ffi9 0 2^1g££;fc,TlN.5igI(j$Ji$'<^ 
Rp&Jnxfii&igjggB 9 0 ^iS^frbT^Sinxfisa;^ h;K c 

v&ummu£]}ti^m(DmM*t%tc®(Dm^T'$>z>o Minx-? 

te\ Rif^©^^fc:|^l8bTiDX«1ll 0 1 £$c/zm~$m //m©^;# 
20 £T*> 2&5n¥M±T-rc«^0^#&£fc&*5i«j££^;fc £fc 
m£©£mtT 3 &^M±T-fc*M Sj ft i$ 9 

JnxfiSiS:^ 9 o 4 ta^px/ims 1 o 1 %mfe®m 

25 is^^nso 
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mmmm^mms o 9-v©mup i m&mMtj; e> #p 

xjfl &;ar-e- N ££&#px^ji£;$}#L&#£>s JggfAp 

i^iSt^o iie fcipx«-^ h;vRp «t b ipx^fpSB 

9 0 4 7H&8ME&B& 6 0 2^©JgiHitUp s &3fc«> N ££&;!jpx 
(Dm, &ft$Jffl3 9 0 3 £iPXftJf?3B9 O 4iiS#cvfcJ;^I^ 

M9 o 3, ;bnx$909S9 o 5 &£-r*1ftliiux&ifl8 9 0 l, »atr 

10 «s8/gSP 9 0 2 , *J:rFJnxttM5R^ai9.0 4 SttS^fctJ; t> 
. ttMfigM6 0 2 icfc biPxm»iS^SI5 9 0 4£t£££tiT^ 
SJnxUm*^* r-;i/Rpfc£-3^TiflXJ3*ffil 0 1 of l^ilt 
5 £££ft&jft£tfi3l£ft8&KStrg5ffi 3 0 9 t J; bSS&mi^iS^ 
g&9 0 2-etga^tLTt^§MS&flS^.^ h^R v tim~3^xmmMW} 

3 o 9 fcj; \> %%t£M^ttm*m&\stcffimMn*mmTz z. tit*! 

o 

JJ*±s ttMx£HUl3S9 0 1 tC»$!lM9 0 3 £§SttT, igi 

20 »iBfc<kb»»jinx*fT3<tdfcLfetfx mmmm®9 o 3 tmmm 

«0>J 5 
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mm i t^L£&©£i^DT*&3o iooi umMMttifffi i o 6 & 

®m£i£Z>tctsb<D ; £-'>?ffis 1 0 0 2tt^-*& 1 0 0 1 fcHliE 

^^-^^ssaegPs i o o 3&mMmttttgisi o 6 ©ini^^jfe ^ iei 

5 1 0 0 4miII3t-$5o W±©ctd fcs 100 1M 

mm&$ ioo 2t<t>)iiigiiai^Mno 
hi 2iiiii iwtmtmMmmffizfitzMmMT.mm'zcDM 

mWW%<D-~$T; & tK 1©^3 0{3^1-«@ES&^*SI5 3 0 

9 tlftStlligigiSO/D ^ItfeS. 1 2g|£:fc^T, 
10 Up, Mp, 3 0 6. 3 0 7, Uc, S mOMtikTZ t d 3 fct^Sfc^J 

i t^bfc%©^i5ict:fe^o 1 1 o i itmmmmmw^, 1102 
ttinteig^s 1 1 0 3j±iaiteMgi5, 1 1 0 4i±mmT>yz%>z 
o no5ttii 1 mommmmu 1 0 0 4c^t5 0 inic 

15 ^©lelteig^lii, S r M^ffi^ 1 0 0 3 fc£ ^ffi^ftS&miit 

, u r (im^T>r^©jg^fit-?$>§o 

4\ HlfegS^iasi 10 2fcJ;!)s SDXffliil O l©|i|fe^JgRr 
#l&££*ifc£-rSo lel^MgUl 1 0 3BU Sfe^mSPl 0 0 3 T* 

20 0 4-.©*§^HfiUr £&£U *DX^m@ 1 0 1 *mfeV>ft&tz ft® 
Is^tS. 110 2 {ci DinxMm^ 10 1 ©@!ite 

^3£gRr#|£££*ifct§-£s 0«J» 1 1 0 3 mm^tii^i 

o o 3-e&}ttztitzmiiimsr&m%:mRr t-mt% x ? izm^T 

>7110 4^(DH^mV r Sni/§«M 1 0 1 ©tHlfe^ 

25 es^-r^o 
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it&zifcmm^mwcDmMmM^ 1 o sMvmmmmmm^^ o 9 
(DMmtmzTs nmmn\iffi 1 0 e zmfczaztcibw-*® 1 

001, ^E-^gPl 0 0 lfc\B\mVfr?*J3-?LZ>mMfiffil 0 0 2. 

5 £»«;££tfcm-r§®!i£tfcms!5 1003 £&&ftj£3ft3s&Bar9 
1004^ iei£^£® 1102, mumwu 1103, mMyyr 
1 1 0 4tfrt>m$i,istizmmw.m$in® 1101 kswtscht 

<fc»K Ifilte^^g|51 1 0 2fc,t *)WifeZhtc®mftB£'Rr£&-3UT 
iKfflii 1 0 1 *m^©^ft«»lElte*«-fc Isl£g9:£$l 1 0 
10 -2tJ;D N t&3£3ilfc|n|te#33$firRrfc£^TjtoI/8f&tel 0 1© 

0(gfc38&*fH»-rs a., -r&fc-^ jnx/asgi o 1© 
mtetefiiy OHit^ spxfflm^ 101 ^@te^-&^^?,©inx^^ 

ifc«fcD££fcinx3Rii£iiftt-s;ifc#-ctx ipx5is©efc#. flp 

15 x*JH£©|6l±£^5B-r;sc. fci)5T'#5» 

W±©iIEiSlSl 1 0 lfcj\ ^Jfi©^2s 3SIK4T-$>S 

£J&09 6 

20 m 1 3 0{i*^Bj|©|||j6^J6T:feSSUMiPX^g©|iiB&^^t-«^ 
®T*&3o £ 1 3Bfc;j3^T\ 1 0 2- 1 0 4ttf*ifc^lfc*0 
illsIDT'^So ttc, 111-113, 1 1 9 ~ 1 2 2 8£gffi0| 1 \z 

5 0 2 tt^-ftttMtl 15 0 1 ^®-rfe©©Mol^gp. 1 5 0 
25 3\±7j WDIffllll 5 0 l£ft8fca^ttj£3fcfc©.«ffi&# 
/^bgp, 1 5 0 4li7^^^JPX^IIS 1 5 0 1 £#-f |t-T5Sffi 
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%4 h% 1 5 0 5tt#«fcSffi«J#/j@!t>fi$ 1'5 0 3*$f%WMftB 

150 2 fc+jfefc^-rasMittttiau i 5 o 6 y^nx^mMi 1 9 

^?>inX3:^;i/^^#t^f 3fc#)©j&mSlk 1 5 0 7 15 0 8 
BttftmttttlKl 5 0 5 £XY¥®T'5^-f Sfc&OHlgtf-gfls 1 5 
5 0 9 &W,M&&/%>)ffi 1 5 0 3 i:^7^ hm^©g|5 1 11M11 
2 «t D^StSei^ 15 10 ttttffMtf 1 5 0 9 ©S&5& 1 

1 i *«fctr i i 2^«fc&#fc*&-rs;fc:#>©s»E:r>:7\ 1 5 1 

H&H /St b gff 1 5 0 3^«*£«|&«fc»0«ifc7'>:7T?fc3. 

£ 1 3BCjFbfcttS;tinxs&fii±, y-f ^ttJDXfljfcffi 1 5 0 1 £ 
10 ffl^T\ ^iPX^^j^^ta^J; <fjd £h#-e£S„ -r&fc>t^ * 

•ri7>f -^ttjpxffl«ffii 501 ^Mai^gis 1 5 0 2AMtSo mm 
1 5 0 3 0 y-f ^ttinxfli*ffi 1 5 0 1 *astK s 
ffi5fcj«%0f^fi«»*«g3tf>f f 1 5 0 4iDSHib«tii^ 
^t^o £©mt% m^mmu i 1 9 x *>v4 vvtMT.mmm 1 5 

15 01 i:»iti 102 tinx^*;^^^^ jmxttJitftm^g l 

2 0 1 5 0 9 bfflWmmi 2 1 1: «fc ))«|g|IG!l*p&fxVt& 
^^ipx^fj^o StSiDx-ei±— o©^iDX£fx ?^cy-f ■Vtfflnx 

ffiiti 5 o i#mu ki 5 o 4 j; >)^mvtzmm(D 

M£itM<ttZ> 0 tfctfots Sfi#>f h* 1 5 0 4 cfcDSS^tfciLifcm 

20 ffis^^fto^inixsfTafc+^&g^fcis&v^iis *ffi##/j8SD 
sji 5 o 3c«fc \>nvv4 ^mw^mmm 1 soieDs *&3q*n 

£ffi£*£ttftM#>f K 1 5 0 4 <fc ^Mlfctltii^^U 

ife©^inx^fj9 o ii4@y:ii 3 Ec^-r&mjDx^g-e©^ 
jraxttiB*fflffl-r«fc«>©iiMftflffli^ *«fct5*fiift«&*j«i^©^D 

25 y^Stife^o 

Sgl4fc£^T\ 3&3HfcEDft^li@-3:fcttffiM§£^U ^© 
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mwzgv&tzo 1 6 o utm^mm^, i 6 o 2&-m^mm& 
\ i 6 o 3&x?z vmmmm^ i 6 o 4i±m^T>rm, ho 
5itx^z vmmnis i 6 o 6^7^ mimjmi 6 o 3 tmm 

T>7Ul 6 0 4 tX^ h^l&lfP 1 6 0 5 t*&fi!«X77M» 

5 ^g$ N .1607 ttmig#t^g^gp s 1 6 0 8 &mmmifefflffl®s 
i 6 0 9 iiti7>7^ 1 6 1 o i±mMum/m*)ffis i6iiat 
mm^mm^ i 6 o i tmm^mumu i 6 o 8 tm^r yyn 
1 6 0 9 1 6 1 o tfrbtezmm&w/mbmm 

g&T-i&3o m^T>7"g|5 1 6 0 4 \tm.^T>r 1 5 10t, X77h 

io mm 1 6 0 5 i 5 0 9 ^e» mmuft/M X> U l 5 0 3 

^l&^fc^Mts m^^>7-Sl? 1 6 0 9 iitS7>71 5 1 1 fc s 
mmUW/M*)® 1 6 1 0&m«g&3#/3HbSB 1 5 0 3 t^n?^ 

jsSltv^o e«iii^gi5 3 o 3 S inxKi^is^gu i 6 o l, 

JDXM^JSP 1 6 0 2, 7 7 h MfrJM 1 6 0 3, MiH^MtS^ 
15 1 6 0 7 N mUmgifflW® 1 6 O 8 8\ f&jfpglg 12 1 

So £tcs r pliJnx$li#^gi5 1 6 0 lT'WifeZtitzto^mZs z 

p&x^x bmmmm^ 1 6 o 3^©#sj§^h®, umc i±mw,ry 

7UI 6 0 4^0*;m^ffis Imc{±^^^ h^Ml 6 0 5 
^^ti^m^a, Smm^7X hlKM 1 6 0 6fr*>f§ £>ft&&p 
20 t^mffis r 1 {im^tti^MiS^^ 1 6 0 7 -eig^£ tifcft^&l&Ss 
Us cliI^7>7S|i 1 6 0 9 AOMtfis Iscttliftjt/ 

^Dgp 1 6 1 o^&mzhzmtfLm, S s mfci:mii&tS/j£Dg& 1 6 

i oa>t>mt>ti2>GLmWi&m, m P (±x^x mem i 6 o 5 & 

25 77X higitl^WSP 1 6 0 5 Ci5(tS^7X M!«JM 16 0 3 

^©ftSJ^ffi z p t± N e i:inx» rpit) Snxftj^gp 1 6 o 
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(XYZ) -e^^e,tiS^«)s HCUl^ (XYZ) t& 
5o ttStfcHJiiSmmfcfc*5;* h#|pj ( z^IrJ) <D$&ffiffi-e& 

S« h®i&£&l 6 0 5 mi 3iat:^-rj;a £ 2<@ 

hE»$!lflP& 1 6 0 3T?ii, ttftfr$ttz p fcffigtftttifiSmmfcib 
f m^T>7-gp 1 6 0 4A0l^IUmc*ttoao SSK^g 

^fltumc&x^x 1 1 l^ct^i 1 2R(D2-h<Dmm.T 

io mmum/momm® i 6 i i £:i3H'S«$i7>:rsi$ ho 

9 ^©i^jg^lU scl ^@#t^$iJW«l5 1 6 0 8 fc J; D MMmife 

s^^gpi 6 o 7fr&»&*is*ffi««&«r i tmmuw/m\)Ui 
6 1 o frzm ibtiz>tiLW.%LmtM. s sm^jiu^^iim^^ 

15 c^mM^^/^ID^ 1 6 1 O^ij&^tLSo 

20 mmw*%vktz>o m 1 sgt^T. snoitim us 
Knifes 3jp«s«Kf^- |f-e&*^s*iBf-r*o fcffifc***- 

5c mum^t- Koig-s-ttts 1702 fc^-caoxjs^softsjg 

ffMff'f K 1 5 0 4 X D £ft£fr^mbTl\3fr£$J5£ s $fcfc£ 
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mm&famr n?^mmA^mL^\<^tnM^ti^ 0 s 1 7 0 3 

Tf liS 1 7 0 2 T=f#e>*ifciif a 1 htlft^ir 1 J; &fSI£fc:*;g:£ 

mm^mmun/mb^i 6 1 0 *>m*>mTo s 1 7 0 

mmffii 509 fc^ftfcjis u-< ^maj:mmm 1 5 0 n^tst 
10 ii«8/3@! & an 1 503 tntttt&B i 5 0 5 ^^7x hmiKsu 

1 1 1£ XTfx^z M15^ 112l:J:!)X77 rtflSae^gjttfc: 
EttT* ^-V^jpxJimM 1 5 0 1 'fcEBSfc: 

«x -v^jpxfflm® 1 5 0 1 &a»fl&fc«j$ffc Sottas* 

$ 1 6 0tt*^BJ©fl|;&fS0iJ6 T-fc3Sy©#tmAPX^g©#ifcfc;sgp 
#©fP&£^-T iiitfeSo £g 1 6H££MT, 18 0 lliy-r-^ 
^JPXffi^ 15 0 1 £^fc#K>, 1 8 0 2 tt»7 ^Jpx/BS 

ii5oi ^mmttctbom^mmm^u^ 1 8 0 3 1±»7 -r ^#ujpx 
mn.M 1501 *ar-®fts*-?f8i»f'r5fc«>cD«ffita»fiB'??*5o a 

Rfl&fcimSfrlr^ "VttiDX/BSffi 15 0 1 «LTl<i6;5 

iraxus^stj; 0 y^^ttjnxfflssi 5 0 1 1 8 



WO 02/024389 



PCT/JPOl/08146 



30 

fcittiwi 8 o 3tzx \)wmisti%o zlxs diom^izm 

Z-TmUUft/SkbU 1 5 o 3tJ:^£©S^^(ttI^ti^ 
K 1 5 0 4 J; bm&LtzWLm-zmMZB&tZo 

vf j rttHQi:mmM*m^fctf\z> i8oi ttin^mmmmffi i 8 o 
2 ^mjim 180 3\££bM^mmm(D&mmi£;ZnsmtL, m 

10 £l±B\ 1 5 0 9 J: t> «7W ^ttjDX^M 15 01$ 

Mmtinzcmm® izmmmmffi 1509 o^»§x^^ipj n y#^isi 

15 45o 

m±i±s mmmmffi 1 5 0 9 fc £ !7Yttiwifflii 1 5 
tz&omfcmmuzmvT <t < , ±i3hinii§©>sM£itir£ 1 1 & 



WO 02/024389 



PCT/JP01/08146 



31 



WO 02/024389 



PCT/JPOl/08146 



32 

I t (D 1 1 

z>Mx.mmmfe^mts m^mmm^m^^ *)tkm$titctkmm.& 

25 fc&©^^>7*l|j#$iJ^i^©^^l-5II^J12 tlBm©Sc«iax^g 



WO 02/024389 



PCT/JPOl/08146 



33 

inx^So 

7. APXMS^$^ftsm^mf>J-{t^*^$;r;i/^(qi{c#^M{3 

20 

8. iPXfflm@^mft{t5€@W(t^g§7s;T;b^(Di{c:#^i!fefc: 



WO 02/024389 



PCT/JPOl/08146 



34 

T'^^-rs^nxmMSi&^s&^^^-rs^^Ji 9 t:i3«©^«jDx 
15 mm* 



go 



WO 02/024389 



PCT/JP01/08146 




WO 02/024389 



PCT/JP01/08146 



2/1 8 



(A) 



107(108) 
109(110) 



109(110) 
107(108) 




107(108) 

109(110) 



107(108) 
109(110) 



(B) 




WO 02/024389 



PCT/JP01/08146 



3/1 8 



*3 




WO 02/024389 



PCT/JPO 1/08146 



4/1 8 



4H 



(ji 



mm) 



ym(k) 



meik) %m 

e(k)=r-ym(k) 



u1 (k)=kp-e(k) 
u2(k)=u2(k-1)+ki 
u(k)=u1 (k)+u2(k) 
Rp 



>(k) 



Up(k): 



|Rp| 



u(k) 



Uc(k) £>!g 
Rm(k)=T-Up(k) 
Em(k)=Rm(k)-Sm(k) 
Um1(k)=Kpm-Em(k) 
Um2(k)=Um2(k)+Kim-Em(k) 
Uc(k)=Um1 (k)+Um2(k) 



S401 



S402 



S403 



S404 



\[ 



WO 02/024389 



PCT/JP01/08146 




WO 02/024389 



PCT/JP01/08146 



6/1 8 



CM 
O 
CO 



m 

Big 

iiiia 


m 
m 


& 


m 



to 

CL 

ZD 




o 

CO 



5 SB 



CM 
O 
CO 






o 


H 


1 









Pig 

!ina 

si 






a. 

o 


CO 


«j 


L 



WO 02/024389 



PCT/JPO 1/08146 



7/1 8 



71 



Rp 



601 



605 



603? 



i3;gjrS|5 



Up 
604 



7 " 



Ups 
— =>• 



Up I 



WO 02/024389 



PCT/JP01/08146 



8/1 8 



ym(k) 



e(k)=r-ym(k) 



S401 



S402 



u1 (k)=kp-e(k) 

u2(k)=u2(k-1)+ki-e(k) 

u(k)=u1,(k)+u2(k) 



Up(k)=-^ 
IRpI 



u(k) 



•S403 



Up1(k),Ups(k)^l# 
Up1(k)=F P 1(z-<)Up(k) 
Ups(k)=Fps(z- , )Up(k) 



•S701 



Rm(k)=T-Up1(k) 
Em(k)=Rm(k)-Sm(k) 
Um1 (k)=Kpm-Em(k) 
Um2(k)=Um2(k)+Kim-Em(k) 
Uc(k)=Un1(k)+Um2(k) 



S702 



WO 02/024389 



PCT/JP01/08146 



9/1 8 



%9BI 



802 



Rj 



Rp 



% 1 



803 



1 



Cj 



Up 



801 



swj 



Uj 



%2, 

mm 



Ups 



%2 



^ 804 
805 



Up I 



-604 



603 



WO 02/024389 



PCT/JP01/08146 



1 0/1 8 




WO 02/024389 



PCT/JP01/08146 




WO 02/024389 



PCT/JP01/08146 



1 2/1 8 



1 21 



1102 





Rr 






Ur 








-> 




— =» 


7>7' 



Up 



Sr 



1103 



1104 



306 



307 













Uc 






mmum 


— > 


7>7' 


— ■> 



Sm 



1101 

A. 



904 



in 



Mp 



1105 



WO 02/024389 



PCT/JP01/08146 



1 3/1 8 




WO 02/024389 



PCT/JP01/08146 



1 4/1 8 



m 4n 



i 



h m 




cx> 
CD 
CD 



CO 

o 

CO 



to 
CO 



CD 
CO 









m 


ai 


m 


rfcfl 
QnDr 




La 










m ®& 



CO 
CD 
CO 



o 

CO 



O 
CO 




H 



S 5. 



CO 

o 



CD 

CO ^ • 


S (-2. 

3 S3 




S'4S 












on 



PCT/JP01/08146 



1 5/1 8 



m 5H 




S1701 



-S1702 



rl-al 



I 



S1703 



iMTmW.^ (rl-al) 



-S1704 



T 



•S1705 



WO 02/024389 



PCT/JP01/08146 



1 6/1 8 



*1 6m 




WO 02/024389 



PCT/JP01/08146 



1 7/1 8 




WO 02/024389 



PCT/JP01/08146 



1 8/1 8 



1 8 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP01/08146 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 B23H7/32 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B23H7/18, B23H7/26-32 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched < 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2001 

Rokai Jitsuyo Shinan Kbho 1971-2001 Toroku Jitsuyo Shinan Koho 1994-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE (JOIS) ' 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



JP 2000-218442 A (Mitsutoyo Corporation) , 
08 August, 2000 (08.08.00), 
page 4, left column, lines 14 to 18, 34 to 39 
(Family: none) 

JP 6-143043 A (Murata Mfg. Co., Ltd.), 
24 May, 1994 (24.05.94) , 

page 3, left column, lines 26 to 47 (Family: none) 

JP 6-8058 A (Fanuc Ltd.), 
18 January, 1994 (18.01.94), 

page 3, right column, lines 37 to 44 (Family: none) 

JP 2000-192958 A (Matsushita Electric Ind. Co., Ltd.), 
11 July, 2000 (11.07.00), 

page 2, right column, lines 38 to 42 (Family: none) 

JP 6-55347 A (Seiko Seiki Co., Ltd.), 
01 March, 1994 (01.03.94), 

page 3, left column, lines 35 to 45 (Family: none) 



9-11 
1-8 



9-11 



1-8 



1-8 



1-8 



□ 

Further documents are listed in the continuation of Box C. Q| See patent family annex. 



* Special categories of cited documents: 

'A n document defining the general state of the art which is not 

considered to be of particular relevance 
"K" earlier document but published on or after the international filing 

date 

"L M document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O* document referring to an oral disclosure, use, exhibition or other 
means 

T" document published prior to the international Bling date but later 
than the priority date claimed 



V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 November, 2001 (26.11.01) 



Date of mailing of the international search report 
04 December, 2001 (04.12.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 





H^/niS## PCT/J P01/08 1 4 6 


a. im<»m-fz>%m<D%m im®<mvm a po > 

Int. Cl 7 B23H7/32 




imit^tcik'bwm mm®mm ( i p o ) 

i Int. Cl' B23H7/18 

B23H7/26-32 


H*Blgfflgr^a 1 9 2 6 - 1 9 9 6¥ 
H*S<2:BB^fflgf^a 1 971-2001f 

R*mmm%T%&mQi%L 1996-2001^ 
a*ms#mmffl&m 1994-2001^ 


J I CST77/f ( J O I S) 








!it#©iffiH©#^ 


Y, 
A 

Y 


JP 2000-2 1 8442 A 

8. 2 00 0 (0 8. 0 8. 00) , 

*4H, £Jg, 11 4-1 8, 3 4-3 9^T C7rO-*U 

JP 6-143043 A (fl^tbftBRflsBr) 
2 4. 1 9 9 4 (24. 0 5. 9 4), 
SH3H, £JB, ^2 6-4 7=fr (77$»-*U 


9-11, 
1-8 

9-11 




R£#JifL 


tej BRWPBsiowKSfea^w-efcaijj, hkwkh ©a*?©fc©t3i/3-f.2>t«? 

?£, ^flt^L- „ ~ ±©£ittfc©. S*#fcio-caw-e*><5»6*te 
TP j StSWSH Sin?, A»oftjfc1t©*il©»Bli; <t5fflgj r&j R-^y > b 7 r 5 !> 


2 6.11.01 


@§5BP!2«i!r©3BSB 04.12.01 


H^g^fF/t (ISA/JP) 
8S{s!#-§-l 0 0-8 9 1 5 
^SSTftPB ES2 5 H=T B 4 # 3 


wa ( Esa 

mSSS^ 03-3581-1101 


3P 3 117 


tiB 3 3 6 2 



»;PCT/1SA/2 10 «2"!*-i (19 9 8^7^) 



H&aM#1!- PCT/JPO 1/08 146 



A 



JP 6-8 058 A Tt 

18. l£. 1 9 94 (1 8. 0 1. 94) , 

f£3JC, 037-44?? (7r^^L) 

JP 2000-192 958 A «&TS8288*5£&tt) 
11. 7^. 2 0 0 0 (1 1. 0 7. 00) , 
M2M, tM, ig38-42fr C7r5!J~fcL) 

JP 6-55347 A Ofc-f 3-««ttS^tfc) 
1. 3J3. 1 9 94 (0 1. 03. 94) , 
03H, £JS, $135-45?? (7r5J)-fcU 



1-8 



1-8 



1-8 



fSPCT/ISA/2 10 (m2-<-^©ilt) (1 9 9 8^7^) 



